The reactions of Cp 3 Al with benzophenone, acetone and /erf-butyl-methyl ketone have been investigated. The fulvenes, cyclopentadiene, other olefins and cyclopentadienylalumoxane were formed in these reactions. The products were identified by the means of 'H, 1 C NMR, MS and elemental analysis.
INTRODUCTION
Cyclopentadienylaluminium derivatives recently caught the attention of many research centres due to interesting η 1 -η 5 hapto coordination geometry. Although the synthesis of cyclopentadienylaluminium compounds has been known almost for over 40 years, the chemistry of these compounds remains still unexplored. In 1994, Shapiro et al. [l] investigated the reaction of cyclopentadienylaluminium compounds with CN-'Bu. The formation of a Cp 3 Al complex with CN-'Bu was found. The X-ray crystal structure of the CpsAI'CN-'Bu complex revealed a η 1 coordination of cyclopentadienyl rings to aluminium. The product of double-insertion into the aluminium-cyclopentadienyl bond {(C 5 Me 4 H) 2 Al{C(=N-t-Bu)C-(=N-tBu)(C 5 Me 4 H)} was found from the reaction of (C 5 Me 4 H) 3 Al and CN-'Bu [2] ,
The reaction of NH 2 Aryl' with Cp 3 Al at room temperature leads to the formation of [(C 5 H 5 )AlNAryl] 2 [3] . The investigations of the reaction of Cp 3 Al with BHT(OH) 2 at 1:1 molar ratio showed the formation of CpAl(BHT) 2 as the final product. This product was formed as a result of Cp 2 Al(BHT) disproportionation. The structure of CpAl(BHT) 2 was determined by the means of the X-ray crystallography [ 
4]·
Up till now, there hasn't been taken any efforts to investigate the reactions of Cp 3 Al with ketones, whereas the reactions of trialkylaluminium compounds (R 3 A1) and carbonyl containing species have been the subject of intensive study over many years [5] , [6] , [7] , [8] , [9] , [10] , [11] , [12] , Depending on the nature of the ketone and the alkyl group attached to aluminium the reactions result then in adduct formation, alkylation, reduction or enolisation (Scheme 1 
MATERIAL AND METHODS

2.1
Material and instrumentation All manipulations were performed using vacuum and Schlenk techniques. All solvents were distilled under argon over potassium benzophenone ketyl (toluene, hexane, benzene). The NMR solvent (benzene-d 6 ) and (CDC1 3 ) was dried over activated 4-_ molecular sieves and deoxygenated in vacuo. Cyclopentadienyl sodium was obtained in the reaction of sodium with freshly distilled cyclopentadiene in xylene, diisopropyl and methyl-/e/7-butyl ketones were distilled under argon over sodium. Benzophenone was crystallised from toluene. Aluminium chloride was sublimed in vacuo. NMR spectra were recorded on Varian VXR-300 (300. Reaction of Cp 3 AI with acetone Acetone (0.004 mol) in toluene (50 ml) was added slowly to a stirred solution of CP3AI (0.004 mol) at -78°C, then the reaction mixture was heated up lh to room temperature. The products were isolated by vacuum distillation and identified by means of 'H NMR, Reaction of Cp 3 AI with tert-butyl-methyl ketone 7e/7-butyl-methyl ketone (0.0038 mol) in toluene (50 ml) was added slowly to a stirred solution of Cp 3 Al (0.0038 mol) at -78°C, then the reaction mixture was heated up lh to room temperature. The products were isolated by vacuum distillation and identified by means of 'H NMR, 
RESULTS AND DISCUSSION
We found that the addition of 1 molar equiv. of benzophenone, diisopropyl ketone, tert-butyl-methyl ketone to Cp 3 Al at room temperature results in the formation of fulvene, other olefins, cyclopentadiene and cyclopentadienylaluminoxane. The reactions proceed quantitatively.
The reaction of Cp 3 A1 with benzophenone (Eq. 1) gives diphenyl fiilvene, cyclopentadiene and cyclopentadienylaluminoxane.
The 'H NMR spectra of the reaction mixture formed according to (Eq. 1) show a characteristic group of signals corresponding to cyclopentadiene 2, i.e. a multiplet of allyl protons at 2.98 ppm and two multiplets at 6.46 and 6.57 ppm corresponding to four vinyl protons of cyclopentadiene. For diphenyl fulvene two multiplets at 6.38 and 6.48 ppm of vinyl protons and signals ranging from 7.31 to 7.40 of phenyl protons were found.
The 'H NMR spectra showed also a very broad resonance line of a Cp-ring bonded to the aluminium atom. The line corresponds to the cyclopentadienylaluminoxane. Attempts to isolate single crystals of the aluminoxane 3 have failed up till now. The elemental analysis of the aluminoxane showed a 1:1 molar ratio of Al: Cp. 
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The 'H,
13
C NMR and MS spectra of the products formed in the reaction of CpsAl with acetone (Eq. 2) and Cp 3 Al with /e/7-butyl-methyl ketone (Eq. 3) confirm the formation of proper fulvenes 4, 7 and cyclopentadiene.
Reactions ofTricyclopentadienylaluminium with Ketones
Moreover the *H NMR spectra of the products formed according to (Eq. 2) and (Eq. 3) show the formation of 2-(2,4-cyclopentadienyl)-l-propylene 5 in reaction (2) and 2-(2,4-cyclopentadienyl)-3,3-dimethyl-l-butene 8 in the reaction (3) respectively. The yield of 2-(2,4-cyclopentadienyl)-l-propylene 5 was found to be 5% (see Preparation of Compounds). The 'H NMR spectra of the products from the reaction (Eq. 2) show one methyl multiplet at 1.87 ppm, an allyl complex pattern around of 2.92 ppm (cyclopentadienyl) and two vinyl complex patterns at ca 6.31 and 6.43 ppm.
The *H NMR spectra of the reaction mixture obtained according to Eq. 3 show also a signal pattern corresponding to the compound 8. The two doublets at 5.03 and 5.01 ppm of methylene group, singlet at 1.17 ppm of terf-butyl group, two vinyl complex patterns around 6.50 and 6.61 and an allyl complex pattern around 2.99 ppm of cyclopentadienyl ring were found..
